Under imperfect channel estimation, we propose an improved iterative detector for mUltiple-input mUltiple-output (MIMO) systems employing the simple spatial multiplexing or V BLAST space-time scheme and orthogonal frequency-division multiplexing (OFDM). The detector is based on soft interfer ence cancellation and linear minimum mean-square error filter ing which takes into account the error on channel estimation.
INTRODUCTION
It is well known that multiple-input multiple-output ( MIMO) systems are a promising solution for high-speed, spectrally ef ficient, and reliable wireless communication. In practice, in order to combat the frequency selectivity of wireless channels occurred at high data-rate transmissions, orthogonal frequency division mUltiplexing (OFDM) is employed. The combination of MIMO and OFDM (MIMO-OFDM) has been proposed as a promising technology for the future generation of wireless communication systems [1 ] . Several recent standards such as IEEE 802.1 1 a and IEEE 802.1 6, that use OFDM in a packet based communication, employ bit-interleaving combined with convolutional channel coding. In the literature, this scheme is referred to as bit-interleaved coded modulation (BICM) [2] , which is an efficient and simple technique for profiting from the channel frequency diversity.
For coherent signal detection at the receiver, we should ac quire the information on the transmission channel. In most ap plications in wireless communication, the channel time vari ations are slowly enough so that we can consider it almost time invariant during the transmission of a frame. To obtain the channel state information at the receiver (CSIR), a usually used approach is to send in each frame, some known training (also called pilot) symbols from the transmitter, based on which the receiver estimates the channel before proceeding to the de tection of data symbols. This method of obtaining CSIR is usually called pilot symbol assisted modulation (PSAM) [3] .
Obviously, due to the finite number of pilot symbols and noise, in practice, the receiver can only obtain an imperfect estimate of the channel.
It is well known that the performance of coherent data de tection is greatly affected by the quality of channel estimation.
Notice that in this work, we consider pilot-only-based channel Email: ali.khalighi@fresneLfr estimation. Instead of using a semi-blind estimator that may increase considerably the receiver complexity, we propose to modify the signal detection by taking into account the channel estimation errors (CEE). Actually, the classical signal detec tion consists in assuming the estimated channel as to be perfect and to use it for signal detection. However, although simple, this is a sub-optimal approach that does not take into account the CEE in signal detection [4] . We will refer to it in this paper as the mismatched approach.
Here, we consider iterative (turbo) detection at the receiver that has been shown to be an efficient technique for signal de tection in the presence of channel coding. This scheme has been employed, for instance, in [5, 6] [8] in the context of multiuser detection, and later applied to MIMO systems in [9, 10] , for instance.
Our aim in this work, is to propose a modified iterative de tector, based on soft-PIC, for the case of imperfect channel esti mation obtained by PSAM. To this end, we propose a Bayesian framework based on the a posteriori probability density func tion (pdf) of the perfect channel, conditioned on its estimate.
In this way, we can formulate any detection problem by con sidering the average of the cost function that would be used if the channel was perfectly known, over the channel uncertainty.
Using this approach, we propose a modified PIC detector that takes into account the imperfect channel estimate in the formu lation of the instantaneous linear MMSE filter. We will refer to it as improved turbo-PIC in this paper.
The outline of this paper is as follows. In Section II., we describe the MIMO-OFDM channel and its pilot based estima tion. In Section III., we formulate a general Bayesian frame work for improved detection under imperfect channel estima tion. Using this in Section IV., we derive the improved turbo PIC detector, in the presence of partial CSIR. Section V. illus trates, via simulations, a comparative performance study of the proposed detector, and Section VI. concludes the paper.
